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Ha CBeTO- H 3JieKTpOHHO-MHKpOCKOnHHeCKOM ypOBHe HCCJie^OBaHO CTpOeHHe HH(|)y30- 
pHH Balantidium helenae Bezzenberger, 1904. IIoKa3aHo, hto ochobhbimh AiiarHocTHHe- 
CKHMH IlpH3HaKaMH AaHHOrO Blijxa flBJUHOTCfl IIOMHMO OCHOBHBIX MOp4)OMeTpHHeCKHX xa- 
paKTepucTHK HajiHHHe 3aocTpeHHoro BbicTyna Ha 3a,zmeM KOHije KJieTKH, yzyiHHeHHbie pec- 
hhhkh Ha JieBOM Kpaio BecTH6yjiyMa, a TaiOKe <j)opMa h pa3Mep KopTHKaubHbix rpe6Heii. 
B qHTonna3Me B. helenae o6Hapy>KeHO 2 Mop(j)OJiorHHecKH pa3JiHHHbix Tuna 3JieKTpoH- 
HonnoTHbix Teneq, npe^nojio^CHTejibHo, rn^poreHocoM, a TaiOKe 6aKTepHH-3H^o6noHTbi. 
Kjuouesbie cjioea: 6ajiaHTH,zmyM, Mop<j)OMeTpHfl, yjibTpacTpyKTypa. 


B cocTae po^a Balantidium Claparede et Lachmann, 1858 b HacToamee epe- 
mh bxoa^t 6onee 80 HOMHHajibHbix bhaob HH(J)y30pHH — 3hao6hohtob pa3- 
JIHHHblX n03BOHOHHbIX H 6eCn03B0H0HHbIX >KHBOTHbIX (HHKOBCKHH, 2007, 

Schuster, Li et al., 2007, 2009; Ramirez-Avila, 2008). O^natco nccneAOBaHHfl 

nOCJieAHHX JieT CBHACTeJIbCTByiOT O TOM, HTO B AeHCTBHTeJIbHOCTH BH^OBOe 
pa3HOo6pa3ue 3toh rpynnbi npOTHCTOB MO>KeT OKa3aTbCfl cymecTBeHHO MeHb- 
rne. CucTeMaTHHecKaH npHHa,zyie>iCHOCTb 6ajiaHTHAnyMOB onpeACJineTCH npen- 
MymeCTBeHHO Ha OCHOBaHHH AaHHbIX MOp(J)OMeTpHH, npH 3T0M Ha6op npH3Ha- 
KOB, KOTOpblii 6bIJl HCnOJlb30BaH pa3J!HHHbIMH BBTOpaMH npH OnHCaHHH TOTO 
hjih hhoto BH,zta, BapbHpyeT b 3HanHTeJibHOH CTeneHH (cm., HanpHMep, Bezzen- 
berger, 1904; Hegner, 1934; Shete, Krishnamurthy, 1984; Li et ah, 2007, 2009). 
KpOMe toto, no KpaifHen Mepe am HeKOTOpbix bhaob 3thx nm])y30pHH xapaic- 
TepHa Bbicoicafl CTeneHb H3MeHHHBOCTH, KOTOpaa MO^ceT 6biTb CB^mHa b tom 
HHCJie h co CTa^HeH kh3hchhoto u,HKJia (CyxaHOBa, 1960; Schuster, Rami¬ 
rez-Avila, 2008). B to )Ke BpeMJi MHorae onncaHna Gbijih CACJiaHbi no pe3yjib- 
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TaTaM H3yneHH^ cpaBHHTejibHO HeGojibinoro KOJiHHecTBa oco6en, BCJie^CTBne 
nero CTaHOBHTC^ BnojiHe BepojrrabiM, hto b no,ao6Hbix cjiyna^x yica3aHHbie aB- 
TOpOM MOp(J)OMeTpHHecKHe AaHHbie He OTpa^caiOT peajibHbin Anana30H H3MeH- 
hhbocth BH,aa (cm., HanpHMep, Bezzenberger, 1904; Pal, Dasgupta, 1978; 
Khan, Ip, 1986; Grim, Buonanno, 2009). 

CpaBHHTejibHbiii aHajiH3 npe^CTaBHTejieii po,zja Balantidium , no HMeiomHM- 
ca MOp(J)OMeTpHHecKHM mhhmm noKa3an, hto MHorne H3 hhx, no Been BepoflT- 
HOCTn, CaMOCTOJITeJIbHbIMH BH^aMH He flBJWIOTCfl (KopHHJlOBa H ,ZJp., 2014). 
C ^pyron CTOpOHbi, HMetonmecfl HeMHoroHHCJieHHbie AaHHbie no ceKBeHHpo- 
BaHHio nocjie^OBaTejibHOCTeii reHOB 18S pPHK h ITS1-5.8S rRNA-ITS2 cbh- 
AeTejibCTBymT o tom, hto bca coBOKynHOCTb bh^ob 6ajiaHTHAnyMOB, Bbi^ejieH- 
HblX H3 pa3J!HHHbIX TenJIOKpOBHbIX >KHBOTHbIX, B .ZjeHCTBHTeJIbHOCTH npeACTaB- 

jmeT co6on e^nHCTBeHHbin bur Balantidium coli sensu Malmsten, 1857 
(Ponce-Gordo et al., 2008, 2011; Pomajbikova et al., 2013). CorjiacHO MOJieicy- 
ji5ipHO-6nojiornHecKnM ,zjaHHbiM, npe^CTaBHTejiH po,zja Balantidium H3 pa3Hbix 
rpynn xo3*ieB (J)opMnpyK)T no KpaHHen Mepe 3 OT^ejibHbie BeTBn Ha (JmjioreHe- 
TnnecKOM Aepese TpnxocTOMaTH# (Li et al., 2011, Pomajbikova et al., 2013). B 
cjio^KHBinencfl cnTyaunn rjix npOBe^eHHH peBH3nn po^a Balantidium Heo6xo- 
^nMbiMn ABJunoTCfl peroojwuHfl h nepeonncaHHe c ncnojib30BaHneM cospe- 
MeHHblX MeTO^OB B03MO>KHO 60 JIbUier 0 KOJiHHecTBa BH^OB GaJiaHTHAnyMOB H3 
pa3JiHHHbix rpynn xo3aeB; 6e3ycjiOBHO, Ba^cHbiM npe^CTaBJiaeTca BburajieHne 
MOp(|)OJiornHecKnx n MOJieKyjwpHbix MapicepOB, KOTOpbie MoryT 6biTb ncnojib- 
30BaHbi j\sm pa3JinHeHra bh^ob GajiaHTH^HH^ c yneTOM ypOBHa BHyTpnsn^o- 
boh n3MeHHnB0cm. 

Mbi nojiaraeM, hto nepBOonepe^Hoe BHHMamie b HCCJie^OBaHHflx no^;o6HO- 
ro po^a aojdkho Gbitb yzjejieHO TeM H3 bh^ob, KOTOpbie Gjiaro^apa HajmnnK) 
KaKnx-jin6o ^n^x^epeHunajibHbix MOp(|)OJiorHHecKHx npn3HaKOB MoryT 6biTb 
6e3omn6oHHO onpe^ejieHbi y^ce npn noMomu cseTOBoro MHKpocKona. HyncHO 
OTMeTnTb, hto no,a;aBJunomee 6ojibmHHCTBO npe^CTaBHTejien po#a Balantidi¬ 
um , b nepByio onepe^b n3 KHmenHHKa pbi6 h aM(J)n6nn, H3yneHbi TOJibKO Ha 
CBeTOonTnnecKOM ypOBHe. Llocjie^OBaTejibHOCTb 18S PHK ( 3 a HCKmoneHneM 
6ajiaHTn^nyMOB n3 TennoKpOBHbix) ceKBeHHpOBaHa TOJibKO rjix RByx opraHH3- 
mob — TnnoBoro BH,zja Balantidium entozoon (Ehrenberg, 1838) H3 mirymeK 
Pelophylax «esculentus» (=Rana esculenta) (Linnaeus, 1758) (Grim, Buonan¬ 
no, 2009) n Balantidium ctenopharyngodoni Chen, 1955 H3 6enoro aMypa Cte- 
nopharyngodon idella (Li et al., 2011). C Hcn0Jib30BaHneM mcto^ob 3JieKTpOH- 
Hoh MHKpocKonnn nccjie^OBaHbi: oruu bh^ H3 MOpCKnx pbi6 — Balantidium 
jocularum Grim, 1993 (Grim, 1993), ,zjBa BH^a H3 npecHOBO^Hbix pbi6 — Ba¬ 
lantidium polyvacuolum Li, 1963 h B . ctenopharyngodoni (Li et al., 2012a, b) n 
r Ba Bn,zja H3 3eMHOBO^Hbix — B. entozoon h Balantidium xenopi Puytorac et 
Grain, 1965 (Puytorac, Grain, 1965, Guinea etal., 1992, Grim, Buonanno, 
2009). B HacTOflmen pa6oTe npe^CTaBJieHbi pe3yjibTaTbi CBeTOonTnnecKoro n 
3JieKTpOHHO-MHKpocKonnHecKoro HCCJieaoBaHHfl HH(|)y30pnn Balantidium he- 
lenae H3 KnmeHHHKa TpaB^Hoir jraryuiKH Rana temporaria Linnaeus, 1758. 

B nepBOonncaHnn 3toto BH^a HH(J)y30pHH (Bezzenberger, 1904) b KanecTBe 
ocHOBHbix npn3HaKOB, OTJinnaiomHX B . helenae ot .zjpyrnx bh^ob 6aJiaHTn,zmy- 
mob, npnBe^eHbi: pa3Mepbi KJieTKH (cpeamni ^jiHHa IIOmkm, MaKCHMajibHaa 
AJiHHa 130 mkm, cp eRHnn mnpHHa 60 mkm, MaKCHMajibHaa mnpnHa 70 mkm), 
noHKOBn^Hbin hjih no,zjKOBOo6pa3HbiH MaKpOHyKJieyc n oneHb ^jmHHbie pec- 
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hhhkh Ha jieeoH ry6e BecTH 6 yjiyMa, non™ nepeKpbraaiomHe nepHCTOM. B 60 - 
nee no3^HHx onHcaHHax (Bhatia, 1936, Senler, Yildiz, 2000) ^onojiHHTejibHO 
yKa3aHbi TaKHe BHeuiHe 3aMeTHbie npH3HaKH, KaK cy^ceHHbift nepe^HHH kohcu, 
Tejia h HeGojibmoH 3aocTpeHHbiii BbiCTyn Ha 3 a,zjHeM KOHu,e Tejia. 


MATEPHAJI H METO^HKA 

,H,aHHoe HCCJie^OBaHHe npOBe^eHO Ha MaTepnajie co^epmiMoro KHiueHHHKa 
25 3K3. Ji^rymKH TpaBflHOH Rana temporaria — oco6efi pa3Horo nojia h B03pa- 
CTa H3 JleHHHrpaACKOH o6ji. (CeBepo-3anaAHbiH peraoH Pocchh), yMepmBJieH- 
hmx napaMH £H3thjioboto 3(J)Hpa. JLirymKH 6bijih noHMaHbi bcchoh (an- 
pejib—Man) 2013 r. BcKpbiTHe KHiueHHHKa npOBO^HJiH b (|)H3HOJiorHHecKOM 
pacTBOpe Rim jnirymeK (0.6 % NaCl). B 5 ocoGax jiaryuieK Ghjih oGHapy^ceHbi 
aKTHBHbie Tp0(J)030HTbi HH(|)y30pHH Balantidium helenae. J\nn CBeTOonTHne- 
CKHX Ha6jHOAeHHH KJ1CTKH (J)HKCHpOBaJlH 4%-HbIM paCTBOpOM (|)OpMaJlHHa. 
CBeTOOnTHHeCKHe HaSmOAeHHH H H3MepeHHfl KJieTOK HH(|)y30pHH npOBOAHJIH 
npH noMomH (J)a30BO-KOHTpacTHoro MHKpocKona Leica DM2500 c chctcmoh 
BH3yajiH3auHH Nikon DS-Fil. J\jix 3JieKTpOHHO-MHKpocKonHHecKoro HCCJie^o- 
BaHHfl HH(J)y30pHH OTJiaBJIHBaJlH nOIHTyHHO H3 CO,Zjep)KHMOrO KHiueHHHKa Jlflry- 
meK h (J)HKCHpOBajiH CMecbio, cocToameii H3 4%-Horo rjiyTapajibAera^a h 
1%-Horo Os0 4 Ha 0.1 M KaKO^HJiaTHOM 6y(J>epe (pH 7.4). OuKcauHio npoBO- 
Ahjih Ha TaioineM Jib^y b TeMHOTe b Tenemie 1 h, c nojiHoii 3aMeHoii (jjmccaTOpa 
nepe3 30 mhh nocne Hanajia (J)HKcauHH. Flocjie otmbibkh b 0.1 M KaKO^HJiaT- 
hom 6y(j)epe (pH 7.4) b TeneHHe 15 mhh KJieTKH nocT(J)HKCHpOBajiH b 1%-hom 
pacTBOpe Os0 4 Ha tom >Ke 6y(J)epe, o6e3BO)KHBajiH b cnnpTax B03pacTaK>meii 
KOHu,eHTpauHH h aueTOHe h 3aKJiiOHajiH HH(J)y30pHH (nomTyHHo) b CMecb apaji- 
^HTa c 3noHOM. yjibTpaTOHKHe cpe3bi npHroTaBJiHBajiH c noMombio yjibTpaTO- 
Ma Reichert, KOHTpacTHpOBajin ypaHHJiaueTaTOM h uHTpaTOM CBHHua h npo- 
CMaTpHBajin Ha npocBenHBaiomeM 3JieKTp0HH0M MHKpocKone Tesla BS500. 


PE3YJIbTATbI 

CBeTOBa^ MHKpOCKOnH5I 

HH(J)y30pHH Balantidium helenae 6mjih o6Hapy^ceHbi b 5 jiaryuiKax H3 25. 

HHCJieHHOCTb aKTHBHbIX Tp0(J)030HT0B COCTaBJIflJia OT HeCKOJlbKHX ^eCflTKOB £0 
HeCKOJlbKHX COTeH HH(J)y30pHH Ha OAHy OCo6b Jl^ryHIKH, B OCHOBHOM OHH 6bIJlH 

BCTpeHeHbi b ^HCTanbHOM OT^ene tojictoto KHiueHHHKa. B #Byx cjiynaax Ha- 
6jHO^ajiocb coBMecTHoe 3apa>KeHHe juuymeK HH(J)y30pHHMH ^pyroro BH#a 
po#a Balantidium — B. duodeni Stein, 1867. OcHOBHbie MOp(J)OMeTpHHecKHe 
^aHHbie £jifl 5. helenae npe^CTaBJieHbi b Ta6n. 1. 

Cpe^HHH ^jiHHa KJieTOK B. helenae 128.9 mkm (109.0—166.4 mkm), mnpHHa 
91.9 mkm (75.8—115.2 mkm), OTHomemie ^jihhm k iiiHpHHe 1.4. Teno rpyrne- 
bhahoh hjih HHueBH^HOH (J)OpMbi (pHC. 1, a , cm. bkji.), OKpyrjioe b nonepeHHOM 
ceneHHH. HeKOTOpbie Tp0(J)030HTbi CBoeii (J)opMOH HanoMHHaiOT BepeTeHO, 
HHoraa ohh H 3 orHyTbi. Bee Teno rycTO noKpbiTO npo^oJibHbiMH pa^aMH pecHH- 
HeK (KHHeTaMH) C Me>Kpfl£HbIM paCCTOJIHHeM OKOJIO 1 —1.2 MKM, o6mee HHCJIO 
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Piic. 1. CTpoeHHe Balantidium helenae : CBeTOBaa MHKpocKoniiJi. 
o6maa Mop(J>oaorHJi; 6 — 33^hhh KOHeij kjictkh, o6o3Ha^eH 3aocTpeHHtiH BticTyn; e — nepe,ziHHH KOHeij 
KneTKH h BecTH6ynyM; BECT — BecTH6ynyM; MA — MaicpoHyKneyc. 

Fig. 1. Morphology of Balantidium helenae (light microscopy). 




TaGjinua 1 

aHHbie M0p(J)0MeTpHH njifl BH^a B. helenae 


Table 1. Morphometric data of B . helenae 



X 

max 

min 

CraHjiapTHoe 

OTKJIOHeHHe 

Omn6Ka 

cpejiHero 

06teM 

BblbopKH 

,H,JIHHa KJieTKH, MKM 

128.87 

166.4 

109.0 

14.42 

3.80 

20 

UlHpHHa KJieTKH, MKM 

91.86 

115.2 

75.8 

10.13 

3.18 

20 

CooTHomeHiie nJiHHa/ 

1.41 

1.71 

1.20 

0.14 

0.37 

20 

UlHpHHa 

JiHHa BecTn6yjiyMa, 

54.0 

60.2 

44.2 

4.44 

2.11 

20 

MKM 







fljiHHa BecTiiSyjiioMa/ 

0.42 

0.51 

0.32 

0.04 

0.20 

20 

nJIHHa KJieTKH 







/],JIHHa Ma, MKM 

27.28 

39.7 

17.4 

7.22 

2.69 

20 

UlHpHHa Ma, MKM 

18.49 

25.6 

14.2 

3.28 

1.81 

20 


KHHeT ^ocraraeT 120—180 Ha 3KeaTOpe KJieTKH. J\j iHHa coMaTHnecKHx pecHH- 
neK b cpe^HeM 5.8 mkm. IllHpOKO-mejieBH^HbiH nepucTOM ajihhoh 44—60 mkm 
pacnojio^ceH Ha nepe^HeM KOHije Tena, hhjkhhh Kpaft ^oxo^ht non™ n o ce- 
peAHHbi Tejia (pwc. 1, a , e). PaccTonHHe MejK^y neBbiM h npaBbiM KpanMH Bec- 
™6yjTyMa ^ocTHraeT 19—20 mkm b caMOH uiHpOKOH nacra. ^jiHHa pecHH- 
neK, pacnojio^ceHHbix Ha jieBoii ry6e BecraSynyMa, 3HanHTenbHO (6onee neM b 
jx Ba pa3a) npeBbimaeT .zyiHHy coMaraHecKHx pecHHneK h ^ocTHraeT 
12.8—13.2 mkm. Ha nonioce 3a,aHero KOHua Tena HMeeTcn HeGonbiuoH 3aocT- 
peHHbiH BbicTyn (pHC. 1, 6). OfiajibHbiH hjih hohkobh^hmh MaKpOHyKJieyc pac- 
nono^ceH b cpe^Heft nacra Tena hjih GnnjKe k 3a,a;HeMy KOHuy Tena (pnc. 1, a). 
Pa3Mepbi MaKpOHyKneyca b cpe^HeM cocTaBnniOT 18 X 27 mkm. MnKpOHyKne- 
yc BnnoTHyio npnneraeT k MaKpOHyKneycy. CoKparaTenbHan BaKyonb o6biHHO 
o^Ha, Haxo^HTcn B6nH3H 3a£Hero KOHija Tena, nacTO pjmoM c n^epHbiM annapa- 

TOM. 


3neKTpOHHan MHKpocKonnn 

Bee Teno HH(j)y30pHH noKpbiTO paBHOMepHO pacnono^ceHHbiMH pn^aMH co- 
MaTHHeCKHX peCHHHeK, Me^y KOTOpbIMH Ha nOBepXHOCTH HMeiOTCn KOpTH- 
KanbHbie rpef>HH, Han6onee pa3BHTbie b 3aaHeH nacTH KneTKH; hx TonmHHa co- 
CTaBnneT 600—800 hm (pnc. 2, <?, cm. BKn.). npe^nono^cHTenbHO ynacTOK 
nOBepXHOCTH C MaKCHManbHO pa3BHTbIMH KOpTHKanbHbIMH Tpe6H5IMH Ha CBe- 
TOonTHnecKOM ypOBHe cooTBeTCTByeT 3aocTpeHHOMy BbiCTyny Ha 3a^HeM koh- 
u;e HH(])y30pHH, B rpe6Hnx noMHMO MHKpoTpy6oHKOBbix jjepHBaTOB o6Hapy>KH- 
BaiOTcn o^HHOHHbie nnn ne^camne CTonKaMH ynnomeHHbie uncTepHbi, 3anon- 
HeHHbie aneKTpOHHonnoTHbiM co^ep^cHMbiM (pnc. 2, e). B 30He BecTn6ynyMa 
pn^bi pecHHneK c6nn^ceHbi, h TonmHHa rpe6Heii cooTBeTCTBeHHO yMeHbmaeT- 
cn ro 150—250 hm (pnc. 2, a , 6 ). FloKpOBbi KneTKH o6pa30BaHbi nennHKynoii 
THnHHHoro CTpoeHHn, xotji anbBeonnpHbifi cnoii Bbipa^ceH cna6o, KaK y no,aaB- 
nmomero 6onbniHHCTBa TpHxocTOMara^. PecHHHHbiH annapaT MOHOKHHera#- 
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Puc. 2. OrpoeHHe Balantidium helenae : 3JieKTpoHHa5i MiiKpocKomifl. 
a — ynacTOK BecTH6yjiyMa c pa3BHTOH chctcmoh HeMa^ecM; 6 — CTpoeHHe KopTeKca b 30He BecTH6yj]yMa; e — 
KopTHKanbHtie rpe6HH Ha 3a,aHeM KOHije kjictkh, CTpenKaMH o6o3HaneHbi nHCTepHbi c aneKTpoHHO-nnoTHbiM co- 
.qepacHMbiM; z — ynacTOK kjictkh b 30He coMaTHHecKOH ijHJiHaTypbi; d — ynacTOK kjictkh Ha rpaHHpe coMara- 
necKOH pHUHaTypbi h BecTn6yjiyMa; e — 3JieKTpoHHO-njioTHbie Tejibna b UHTonjia3Me B. helenae . All — 3epHa 
aMHJioneKTHHa; BAK — 3JieKTpoHHonpo3paHHbie BaKyojiH; Kr — KopTHKajibHbie rpe6HH; KJX — KHHCTOflecMbi; 
JTK — jinnH^Hbie Kanjin; JTMT — jichtm MHKpoTpy6oneK; MT — 3JieKTpoHHonjioTHbie Tejibija, npeflnonoMCH- 
TejibHO rH^poreHOCOMbi; H.ZJ — HeMa^ecMbi; TB — TpaHCBepcajibHbie MHKpoTpyhoHKH; 3T — Tejibpa HeoflHO- 
pO^HOH 3JieKTpOHHOH nJlOTHOCTH, npe^nOJlO^CHTCJlbHO 6aKTepHH. 

Fig. 2. Morphology of Balantidium helenae (electron microscopy). 





Horo THna, Ha6op MHKpOTpy6onKOBbix ^epHBaTOB, CBjnaHHbix c khhctocomoh, 
h xapaKTep hx pacnojio^ceHH^ nojiHOCTbio cooTBeTCTByioT TaKOBbiM y Tpnxo- 
CTOMa™^ (pHC. 2, 6, d). CncTeMa HeMa^ecM HanGojiee pa3BHTa b 30He BecraGy- 
jiyMa, rjie OHa (J)opMHpyeT no^oGHe KOp3HHbi, apMHpyiomen rjiOTKy. KpOMe 
Toro, CTeHKH BecTH6yjiyMa yKpenjunoTCfl 3a cneT paBHOMepHO pacnojio^ceH- 
hmx jieHT MHKpOTpy6oneK, opueHTHpOBaHHbix nepneH^HKyji^pHO noBepxHO- 
cth (pHC. 2, d). JleHTbi, o6pa30BaHHbie njiOTHO npHJie^camHMH ,zjpyr k ,zjpyry 
MHKp 0 Tpy 60 HKaMH, BblflBJUHOTCfl H B BeCTHGyJIflpHbIX KOpTHKaJIbHbIX rpeGmix 
(pHC. 2, 6 ). Ha rpaHHu,e okto- h 3H^onjia3Mbi pacnojiaraeTca njiOTHbiH cjioh 
MHKpo(j)HJiaMeHTOB, TaK Ha3biBaeMbiii lamina corticalis. HenocpeACTBeHHO no j\ 
3thm cnoeM nacTO bh^hbi He6ojibinne OKpyrjibie 3JieKTp0HH0-np03panHbie Ba- 
Kyojm (pnc. 2, a). U,HTonjia3Ma HH(|>y30pHH 3anojmeHa MHoroHHCJieHHbiMH nn- 
meBapHTejibHbiMH BaKyojiflMH, rpaHynaMH aMHJioneKTHHa n jinnn^HbiMn Kan- 
jwmh (pnc. 2, a). Ha cpe3ax b KJieTKe HH(J)y30pHH bhahbi MHoronncjieHHbie 
OBajibHbie hjih H3omyTbie Tejibua HepaBHOMepHon 3JieKTpOHHon njiOTHOCTH, 
OKpy^ceHHbie njiOTHon oGojiohkoh, pa3Mep KOTOpbix cocTaBJiaeT 500—800 hm 
b jimmy n 400 — 600 hm b uiHpHHy (pnc. 2, a, e ); 3th Tejibua o6Hapy>KHBaiOTC5i 
b tom HHCJie n Me>K£y jieHTaMH HeMa^ecM b 30He Bec™6yjiyMa (pnc. 2, a). 
KpOMe toto, b u;HTonjia3Me GajiaHTmmyMOB BCTpenaiOTCfl OKpyrjibie hjih 
OBajibHbie 3JieKTp0HH0nji0THbie Tejibua, orpaHHneHHbie MeM6paHOH, hx ^na- 
MeTp cocTaBJi^eT 200—400 hm (pHC. 2, e). 


OECyaCflEHHE 

Bh^ Balantidium helenae , no CBH^eTejibCTBy EeueHGeprepa, 6bui oGHapy- 
>KeH y cjie,a;yioiuiHx bh^ob jwrymeK: Euphlyctis cyanophlyctis (=Rana cyano- 
phlyctis) (Schneider, 1799), Hoplobatrachus tigerinus (=Rana tigrina ) (Daudin, 
1803), Fejervarya limnocharis (=Rana limnocharys ) (Gravenhorst, 1829), Eu¬ 
phlyctis hexadactylus (=Rana hexadactyla ) (Lesson, 1834) (Bezzenberger, 
1904). no3,zjHee B. helenae 6biJi BburejieH TaioKe b KHmenHHKe Pelophylax ridi- 
bundus ( =Rana ridibunda) (Pallas, 1771) (Senler et Yildiz, 2000). TaKHM o6pa- 
30M, Mbi BnepBbie oGHapy^cHJin otot bh^ GajiaHTH^HyMOB y jiarymeK Rana tem- 
poraria. Bonpoc o cneuH(J)HHHOCTH 3apajKeHH5i GajiaHTH^nyMaMH xojiooto- 
KpOBHbix no3BOHOHHbix npaKTHHecKH He HCCJie^OBaH. TeM He MeHee b 
jiHTepaType HMeeTca HH(J)opMau;Hfl o tom, hto cneiap 3eMHOBO^Hbix — xo3aeB 
TaKHx GajiaHTH^nyMOB, KaK HanpHMep, B. entozoon , B. duodeni h Balantidium 
elongation Stein, 1867, ^ocTaTOHHO uiHpOK (CyxaHOBa, 1960). B. helenae , KaK 
h no^aBjnnomee GoJibuiHHCTBo bh^ob GaJiaHTH^nyMOB, o6HTarc>mHx b 3eMHO- 
BO^Hbix, BCTpenaeTCJi npenMymecTBeHHO b 3a,a;HeH KHHiKe. O Haxo^eHHH 
Uhct y B. helenae cooGmeHHH HeT. Mbi o6Hapy>KHJiH b KHmeHHHKe jwrymeK 
TOJlbKO aKTHBHbie Tp0(j)030HTbI. 

06LLJHMH MOp(J)OJ10rHHeCKHMH npH3HBKaMH GaJiaHTH^HH^ npH3HaK)T Mem- 
KOBH^HOe HJIH CJieTKa BbiraHyTOe TeJIO, nOJIHOCTbK) nOKpbITOe peCHHHKaMH B 
nacTbix npo^oJibHbix p*max, a TaK^ce HajiHHHe jipyx nojioc eme 6ojiee TecHO 
pacnoJiO)KeHHbix pecmraeK (oGocoGjieHHbix ot coMaranecKHx khhct), o6paM- 
jhhouj,hx cnpaBa h cjieBa Kpaa nepHCTOMa (^hkobckhh, 2007). TaKaa Tonorpa- 
(])HJI KHHeTOMa XOpOLUO BH^Ha Ha MHKpO(|)OTOrpa(J)H^X. nOCKOJlbKy 6aJiaHTH,aH- 
yMbi HMeiOT oneHb Majio apyrax MOp(|)OJiorHHecKHX npH3HaKOB, npnroOTbix 
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Ta 6jih ua 2 

^Hana30H 3H34eHHH pa3MepoB KJieTOK B. helenae , no ^aHHbiM pa3Hbix aBTopoB 


Table 1. Comparison of cell size diapasons of B. helenae according to available literature 



Rjih Ha, 

MKM 

UlHpHHa, 

MKM 

Bhji JiHrymeK-xo3JieB, 

MecTO c6opa 

HacToamee nccjie^oBaHHe 

109—166 

76—115 

Rana temporaria , JleHHHrpa^CKa^ 
o6ji. 

Bezzenberger, 1904 

110—130 

60—70 

Euphlyctis cyanophlyctis , Hoplo- 
batrachus tigerinus , Fejen>arya 
limnocharis , Euphlyctis hexada- 
ctylus, Hh/jha 

Bhatia, 1936 

45—175 

30—62 

Euphlyctis cyanophlyctis , Hhaha 

Senler, Yildiz, 2000 

62—112 

30—77 

Pelophylax ridibundus , Typunfl 


jinn ncnojib30BaHH5i b uejiax TaiccoHOMnn, to Bn^OBafl npHHa,ztJie>KHOCTb othx 
HH(J>y30pHH onpeAen^eTC^ npeHMymecTBeHHO no ^aHHbiM MOp(J)OMeTpnn. 
OcHOBHbie H3MepeHra KJieTOK B.helenae, no ^aHHbiM pa3Hbix aBTopoB, yica3a- 
hh b Ta6ji. 2. 

no CBe^eHHJiM CyxaHOBon (1960), j\jvi GanaHTn^nyMOB n3 aM(J)n6nn xapaK- 
TepHbi ce30HHbie pa3JiHHHfl b MOp^OJiornn. J\jix p*ma ^pyrnx TpnxocTOMaTn^t, 
HanpHMep, Epidinium ecaudatum (Fiorentini, 1889) H3 py6u;a >KBaHHbix, Cyclo- 
posthium edentatum Strelkow, 1929, Spirodinium equi Fiorentini, 1890 H3 kh- 
menHHKa norna^n, 6biJin OTMeneHbi H3MeHemui pa3MepOB KJieTOK, BepoaTHO, 
CBjnaHHbie c ce30HHbiMn oco6eHHOCTHMn paunoHa n cyTOHHoro perniMa KOpM- 
neHH« >KHBOTHoro — xo3^nHa h Bbipa^atomneca b yBejinneHnn mnpnHbi (toji- 
uj,HHbi) Tena nH(J)y30pnn npn oGhjihh nnmn (KopHHJiOBa, 2006). TaKHM o6pa- 
30M, HeCOOTBeTCTBHe MOp(J)OMeTpHHeCKnX .maHHblX H3 pa3HbIX nySjlHKaunn 
M05KH0, BepOHTHO, o6l>flCHHTb pa3JIHHHbIM <|)H3HOJIOrHHeCKHM COCTOflHHeM 3H- 
£06h0HT0B, CB5I3aHHbIM C TeHeHHeM nx 5KH3HeHHOrO UHKJia n oGnTaHHeM B pa3- 
jihhhbix xo3aeBax. npn 3tom xapaKTepHbiM OTJiHHHTejibHbiM npn3HaKOM B. he¬ 
lenae , cornacHO nepBOonncamno, ab-thhotcji yzjjiHHeHHbie pecHHHKH Ha neBon 
ry6e BecTnGyjiyMa, a TaioKe 3aocTpeHHbin BbiCTyn Ha 3a,ztHeM KOHue kjictkh, Ha 
HanHHHe KOTOporo yKa3biBaiOT MHorne aBTOpbi (Bezzenberger, 1904; Bhatia, 
1936; Senler, Yildiz, 2000). Mbi TaK^ce oGHapymuin, hto hhcjio KHHeT Ha no- 
BepxHOCTH KJieTKH B. helenae 3HannTejibHO MeHbrne, neM y oneHb 6jih3koto no 
pa3MepaM Tena B. dnodeni. 

no CBoeMy TOHKOMy CTpoeHHio B . helenae BecbMa cxorqh c ^pyrHMH BH^a- 
mh pozta Balantidium (Paulin, Krascheninnikow, 1973; Guinea etal., 1992; 
Grim, 1993; Schuster, Ramirez-Avila, 2008; Grim, Buonanno, 2009; Nilles-Bije, 
Rivera, 2010; Li et al., 2012a, b). Me^y pjmaMH pecHHueK paBHOMepHo pac- 
nojiaraiOTCfl KOpTHKanbHbie rpeGHn, BHyTpn KOTOpbix bh^hm ojieivieHTbi ko- 
peniKOBoro annapaTa pecHnneic; cncTeMa anbBeon pa3BHTa cjia6o. KopTHKajib- 
Hbie rpe6HH no^cTHjiaeT Bbipa^ceHHbin cjioh MHKpo(|)HjiaMeHTOB, TaK Ha3bi- 
BaeMbiH lamina corticalis, KOTOpbin, no MHeHmo pwa aBTOpOB, npmtaeT 
AonojiHHTejibHyio npoHHOCTb noKpOBaM GajiaHTn^nyMOB, o6HTaK>mnx b npo- 
CBeTe KHmeuHHKa (Grain, 1994; Schuster, Ramirez-Avila, 2008). Hy^cHo OTMe- 
THTb, hto (J)opMa h pa3Mep KOpTHKajibHbix rpeGHen B. helenae OTJiHnaiOTCfl ot 
TaKOBbix y ocTajibHbix bh^ob 6ajiaHTn,ztnyMOB (Paulin, Krascheninnikow, 1973; 
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Guinea etal., 1992; Grim, 1993; Schuster, Ramirez-Avila, 2008, Grim, Buo- 
nanno, 2009; Nilles-Bije, Rivera, 2010; Li et al., 2012a, b). Oprammumi 30Hbi 
Bec™6yjiyMa c molljhoh «KOp3HHon», o6pa30BaHHon HeMa^ecMaMH, a TaK)Ke 
neHTaMH TpaHCBepcanbHbix MHKpOTpyGoneK, apMHpyiomnMH ctchkh Bec™6y- 
nyMa h KOpTHKanbHbie rpe6HH, cxo^Ha c TaKOBOH, onncaHHon ajhi B. coli , 
B. entozoon h B. jocularum (Wolska, 1963; Guinea etal., 1992; Grim, 1993). 
ymiomeHHbie nncTepHbi, cxo^Hbie no CBoen Mop^ojiornn c o6Hapy>KeHHbiMH 
HaMH b KOpTHKanbHbix rpeGmix B. helenae, Gmjih BbuiBJieHbi TaK^ce y B. coli , 
B. entozoon n B. polyvacuolum (Grim, Buonanno, 2009, Nilles-Bije, Rivera, 
2010, Li et al., 2012b). BbiJio Bbicica3aHO npe^nono^ceHne, hto 3th CTpyKTypbi 
npe^CTaBJi^K)T coGoh rn^poreHOCOMbi (Grim, Buonanno, 2009). B KJieTKax 
B. helenae Mbi He oGHapy^cnnn KaKnx-JinGo 3KCTpycoM, xotji b jiHTepaType 
HMeiOTCJi yKa3aHH^ Ha Hajinnne 3KCTpycoM y HeKOTOpbix npe,zjCTaBHTejieH po^a 
Balantidium , a hmchho B. coli n B. polyvacuolum (Nilles-Bije, Rivera, 2010; 
Li et al., 2012b). Flo mhchhio p*ma aBTOpOB, Hajinnue MyKOimcT b 3 KTonjia3Me 
B. coli CBJI3aHO CO CnOCoGHOCTbK) 3THX HH(J)y30pHH K HHIJHCTHpOBaHHK) (Po- 
majbikova et al., 2013). 

3jieKTpOHHonpo3paHHbie BaKyonH, pacnojiaraiomHecfl non cnoeM KOpTH- 
KanbHbix (|)HJiaMeHTOB, Gbijih o 6 Hapy}KeHbi TaK^ce y B. ctenopharyngodoni , 
B. polyvacuolum , B. jocularum ; b JiHTepaType 6 biJio BbiCKa3aHO npe,anoji05Ke- 
HHe, hto TaKHe BaKyojiH MoryT BbinojiHflTb (JjyHKUHK) ^eno hohob Ca 2+ h, Ta- 
KHM o6pa30M, ynaCTBOBaTb B peryJHIUiHH .ZJBHJKeHHfl (h H3MeHeHHfl (|)OpMbl) HH- 

4>y30pHH (Grim, 1993; Li etal., 2012a, b). 

HajiHune jinromHbix Kanejib b unTonjia3Me xapaKTepHO nm i mhothx bh^ob 
GajiaHTH^nyMOB, npnneM, cornacHO HaGjiKMjeHHflM CyxaHOBOH, MaKCHMajibHoe 
KOJiHnecTBO Kanejib >KHpa b 3H,aonjia3Me othx HH(J)y30pHH OTMenaeTca hmchho 
BecHOH (CyxaHOBa, 1960). OrpaHnneHHbie MeMGpaHOH 3JieKTpOHHonjiOTHbie 
Tejibua b u,HTonjia3Me GajiaHTnanyMOB, BepOflTHO, npe^CTaBJunoT coGon rn^po- 
reHOCOMbi. 3th opraHejuibi 6 biJiH oGHapyjKeHbi y npe^CTaBHTejieH pa3JiHHHbix 
rpynn oh^oGhohthbix HH(J)y30pHH, a TaKJKe CBoGo^HO^cHBymHx HH(j)y30pHH — 
oGHTaTejien aHaopoGHbix 6hotohob (Fenchel, Finlay, 1991). B JiHTepaType 
HMeiOTca yica 3 aHHfl Ha Hajinnne irmporeHOCOM y B. entozoon , B. coli (y B. coli 
onHcaHbi TaioKe h mhtoxoh^phh) (Schuster, Ramirez-Avila, 2008; Grim, Buo¬ 
nanno, 2009; Nilles-Bije, Rivera, 2010). KpOMe toto, 3 JieKTp 0 HH 0 nji 0 THbie 
Tejibua cxoOToro CTpoeHna mo>kho BH^eTb Ha 3JieKTp0H0rpaMMax, npHBe^eH- 
hmx b onHcaHHflx tohkoto CTpoeHna B. jocularum h B. caviae Cunha, 1914 
(Paulin, Krascheninnikow, 1973; Grim, 1993). 

TaKHM o6pa30M, b KJieTKax B. helenae Gbijio BbniBJieHO 2 MOp(|)OJiorHHecKH 
pa3JiHHHbix THna 3JieKTp0HH0nji0THbix Tejieu, KOTOpbie, npe^nojio^cHTejibHO, 
MoryT OKa3aTbCH ra^poreHOCOMaMH. Be3ycjiOBHO, OKOHnaTejibHoe pemeHHe 
3T0T0 Bonpoca B03MO>KHO TOJIbKO C HCnOJIb30BaHHeM 6 HOXHMHHeCKHX MeTO- 
noB. O^HaKO xoTejiocb 6 bi OTMeTHTb, hto paHee b KJieTKax B. duodeni Mbi 06 - 
Hapy^cHJiH 3JieKTp0HH0nji0THbie Tejibua, no CBoeMy CTpoeHHio oneHb cxo^Hbie 
c TaKOBbiMH H3 3H^onjia3Mbi B . helenae (HncniKOBa, Heony 6 jiHKOBaHHbie ^aH- 
Hbie). npH otom MHKpOTejibua B . duodeni nacTO o6pa30BbmajiH KOMnjieKCbi c 
CHM 6 HOTHHeCKHMH 6 aKTepHflMH, HTO XapaKTepHO ^JHI TH^pOreHOCOM MHOTHX 
aHa3po6Hbix npOTHCTOB. KpOMe toto, TaKne Tejibua o 6 Hapy>KHBajiHCb Me^y 
nyHKaMH HeMa^ecM, KOTOpbie o6pa3yiOT y B . duodeni oneHb MomnbiH uhtockc- 
jieT, hto no3BOJUieT npe^noJio^cnTb 3Heproo6pa3yiomyK) pojib 3thx opraHejui. 
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Mbi npe^nojiaraeM, hto Tejibua HeoAHOpo^Hoii 3JieKTp0HH0H hjiothocth c 
nnoTHoft o6ojiohkoh, b 6ojibiuoM KOJiHHecTBe BCTpenaK)mHec^ b KJieTKax 
B. helenae , npeACTaBJiaiOT coGoii GaKTepHH; MOp(|)OJiorHHecKH ohh oneHb 
cxo^hm c chmGhothhcckhmh GaKTepHHMH, oGHapy^ceHHbiMH b u,HTonjia3Me 
B. duodeni (HHCTJiKOBa, Heony6jiHKOBaHHbie .zjaHHbie). B jimepaType hct a aH- 
HblX 0 npHCyTCTBHH 3H,ZJ06H0HTHbIX npOKapHOT B KJieTKax npe^CTaBHTeJieH 
pozja Balantidium , o^HaKO Ha (J)OTorpa(^HHx, KOTOpbie 6biJiH ony6jiHKOBaHbi b 
eraTbflx, nocB^meHHbix mynenmo TOHKoro CTpoeHra B. jocularum h B. ento- 
zoon , bh^hm CTpyKTypbi, no CBoeMy CTpoeHHK) BecbMa HanoMHHaiomHe GaKTe- 
pnn (Guinea etal., 1992; Grim, 1993). Hajimme chmGhothhcckhx GaKTepHH 
xapaKTepHO ,zjjiji MHorHx aHa3po6Hbix iipothctob; b p*me cjiynaeB HMeiOTCfl 3k- 
cnepHMeHTajibHbie £OKa3aTejibCTBa Toro, hto 6aKTepHH-3H,zjo6HOHTbi npHHH- 
MaiOT ynacTHe b MeTaGojiHHecKHx npoueccax KJieTKH-xo3*iHHa (Fenchel, Fin¬ 
lay, 1991). 3to TeM Gojiee HHTepecHO b cbjbh c TeM, hto y B. helenae 6aicrepHO- 
no,ao6Hbie BKJHoneHHJi 6bijih o6Hapy^ceHbi ueyKjxy nyHKaMH HeMa^ecM, apMH- 
pyK)m,Hx CTeHKH Bec™6yjiyMa. 

no pe3yjibTaTaM Harnero HCCJieaoBaHHJi, bur B. helenae oGjia^aeT Bbipa- 
^ceHHbiM cxoactbom c r pyraMH H3BecTHbiMH npe^CTaBHTeji^MH pOAa Balanti¬ 
dium , xota, 6e3ycjiOBHO, ^aHHbix no TOHKOMy CTpoeHHio 3 thx HH(])y30pHH 
noKa He^ocTaTOHHO npOBe^eHmi a^eKBaTHoro cpaBHnTejibHO-MOp(|)OJiorn- 
necKoro aHajin3a. B KanecTBe ocHOBHbix OTJinHHTejibHbix npn3HaKOB B. hele¬ 
nae , nOMHMO AaHHbIX MOp(J)OMeTpHH, M05KH0 paCCMaTpHBaTb HaJlHHne 3aOCT- 
peHHoro BbiCTyna Ha 3a,zmeM KOHue Tejia n yzjjiHHeHHbix pecHnneK Ha jieBon 
ryGe BecTnGyjiyMa, a TaioKe pa3Mep h (J)opMy KOpTHKajibHbix rpeGHen. Mbi no- 
jiaraeM, hto TaKOH npH3HaK, KaK CTpoeHHe KOpTHKajibHbix rpeGHen, MO>KeT 
GbiTb Hcnojib30BaH KaK ,aH(J)(J)epeHUiHajibHbiH npH onpe^ejieHHH bh#ob po#a 
Balantidium . 
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THE STUDY OF BALANTIDIUM HELENAE BEZZENBERGER, 1904 
(LITOSTOMATEA, TRICHOSTOMATIA) INHABITING THE INTESTINES 
OF THE FROG RANA TEMPORARIA LINNAEUS, 1758, 

IN OPTICAL AND ELECTRON MICROSCOPES 

O. A. Kornilova, L. V. Chistyakova 
Key words: Balantidium , morphometry, ultrastructure. 

SUMMARY 

The structure of the ciliate Balantidium helenae Bezzenberger, 1904 was investigated 
with the use of optical and electron microscopy. It was demonstrated that, together with 
the basic dimensional characteristics, main distinguishing features of the studied species 
include the following characters: the presence of a pointed prominence on the posterior 
margin of the cell; the presence of elongated cilia on the left margin of the vestibulum; and 
different shape and size of cortical ridges. Two morphologically different types of elect¬ 
ron-dense bodies (supposedly hydrogenosoms) and also endobiotic bacteria were also fo¬ 
und in the cytoplasm of B. helenae. 
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